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PLATE 1. 
(Received for publication, January 5,  1920.) 
In  human  blood  films  fixed  in  the  usual  manner,  the  ameboid 
movement of leucocytes and  thrombocytes is lost.  I  have therefore 
endeavored to  obtain  a  simple method  to  retain  this  movement in 
the fixed specimen.  Of course, this  is possible  only by very  quick 
fixation at body temperature, while the cells are in an  environment 
which  does  not  hinder  normal  motility.  The  following  method 
gives excellent results  (Figs.  1 and 2). 
A  watch-glass,  covered by a  second watch-glass,  on  the inside of 
which is laid a filter paper moistened with water, is placed in an incu~ 
bator  at  a  temperature  of  38°C.  On  a  well  cleaned  cover-slip  is 
placed a  drop of Deetjen's solution,' previously heated to body tem- 
perature, to which is added a very small drop of blood from the finger. 
This  cover-slip is  placed  in  the  space  between  the  watch-glasses 
which is kept moist by the wet filter paper.  After about 20 minutes 
in the incubator the covering watch-glass is quickly replaced by an- 
other one, on  the inside of which a  filter paper is placed moistened 
with a  solution  of 40  per  cent  formaldehyde.  In this  manner  the 
leucocytes and  thrombocytes which  have  continued  their  ameboid 
movement, while in the damp space,  are quickly fixed at body tem- 
perature.  After about  half  an  hour  the  cover-slip  is  taken  out  of 
the incubator and the mixture of Deetjen's solution and blood is care- 
fully run off so that part of the red blood corpuscles, leucocytes, and 
thrombocytes are left adhering to the cover-slip.  The film can now 
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be stained  and treated further in  the usual way.  The best results 
are obtained if the film is stained while still wet. 
In this way well fixed films are obtained.  For the thrombocytes, 
Deetjen's solution is preferable to Ringer's solution, but often good 
results  are also  obtained with  the latter.  The finest ameboid pro- 
jections of the mulfinuclear leucocytes as well as those of the mono- 
nuclear leucocytes are  visible.  There  is  sometimes  a  radiation  of 
protoplasm  around the nucleus of the lymphocytes; the other  leu- 
cocytes are very irregular in shape.  Moreover, the change of shape 
of the nuclei during the ameboid movement of the cell, seldom visible 
in the living specimen, can be studied in this way. 
Comparison of the size of ameboid leucocytes with that of equally 
well fixed red blood corpuscles makes it evident that the impression ordi- 
narily obtained of the size of these bodies is most incomplete.  This 
is  also true of the thrombocytes.  In films made by the method de- 
scribed, the latter generally are of various sizes and shapes.  Throm- 
bocytes are found which are as large as red blood corpuscles; others 
again  are  much  smaller,  but  also  with  ameboid  projections.  The 
nucleus  is  scarlet  if  stained  according  to  Romanowsky's method; 
it is dark or light blue after being stained in hematoxylin for 24 hours; 
but it is most distinct if stained with Heidenhain's iron-hematoxylin. 
By the last method all grades of  transition from small pycnotic to 
large  pale  nuclei  can  be  observed.  In  some of  the thrombocytes 
small basophil granules are given off by the nucleus, or the latter is 
entirely split up into granules.  Among the numerous thrombocytes 
examined I  have never been able to  distinguish  a  mitotic division; 
in some films a  constriction and doubling of the nucleus have been 
seen.  In the latter case, as shown in Fig.  I, probably  cell division 
was about to take place. 
In films prepared in  this way, one can study the position of the 
mitochondria  in  the  ameboid  leucocytes,  especially if  after  being 
fixed with formaldehyde they have been left for a few days in a solu- 
tion of 3 per cent potassium bichromate and have then been stained 
in Heidenhain's iron-hematoxyfin (method of Regaud).  Sometimes 
mitochondria and chondriocontes continue into the cell processes. 
The method described above demands, beyond careful treatment, 
so little  technical practice that it can very well  be carried  out  by 
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It may also be interesting from the clinical point of view to observe 
leucocytes and thrombocytes in their natural shapes, and perhaps to 
examine the behavior of blood parasites by this method.  The method 
also permits a  study of the influence of different substances  (poisons, 
etc.) upon ameboid movement.  For instance, it has  been noted  that 
an  isotonic  solution  of  potassium  chloride  and  sodium  chloride,  if 
used instead of Deetjen's solution,  allows the ameboid movement to 
continue  (treatment for  1 hour).  The same result is obtained with 
0.0001 N phenylurethane (in Deetjen's solution), while the same nar- 
cotic in  a  concentration of 0.001  N  inhibits  motility in less  than  1 
hour.  These are only a  few examples of the observations made. 
This method has  also been used to  study the influence of radium 
radiation  on  the  motility  of  leucocytes.  On  the  cover-slip  that 
is  to  carry the  drop  of Deetjen's  solution  and  the  drop  of  blood 
is placed a  ring  of paraffin  about  2  ram.  in  height  to  support  the 
radium capsule.  A control specimen, prepared in like manner, is cov- 
ered by a  second cover-slip, instead of by the radium capsule.  The 
rest of the procedure has been outlined above.  The radium capsule 
used for the experiment contained 3.1  nag.  of radium bromide under 
a mica cover.  The blood mixture irradiated with this for 8 hours at 
body  temperature  contained  several  leucocytes which had  kept up 
their  ameboid  movement.  The  same  intensity  of  irradiation  kills 
the eggs of Daphnia pulex  in a  much shorter  time (generally a  few 
minutes), as demonstrated in a former paper.* 
In conclusion it may l~e  mentioned  that by this method it might 
be possible  to obtain  a  better view than has hitherto been possible 
of the morphological changes of thrombocytes during coagulation of 
the blood. 
EXPLANATION OF PLATE 1. 
FIG. 1. Cells of human blood fixed during ameboid movement.  The film has 
been stained with Heidenhain's iron-hematoxylin,  l.,  leucocyte;  aw., throm- 
bocyte; r.bl., red blood corpuscle.  Magnification  X 1,000. 
FIG. 2. Blood film stained with iron-hematoxylin.  At the left one multinu- 
clear leucocyte is shown.  The other ameboid bodies are thrombocytes of dif- 
ferent sizes. 
*  Van Herwerden, M. A., Proc. Koninkl~ke Akad. Waenschappen, 1918, xxi, 
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(Van Herwerden: Fixing of human blood cells. ) 